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ABSTRACT

This is a protocol for a Cochrane Review (Intervention). The objectives are as follows:

To evaluate the effect of bilateral salpingectomy during hysterectomy on:

1. the incidence of epithelial ovarian cancer;
2. surgery-related adverse events;

3. postoperative ovarian function and ovarian reserve.

BACKGROUND

Description of the condition

Ovarian cancer is the gynaecological malignancy with the highest
mortality rate; it has an overall five-year survival rate of 30 to
40%.(Bolton 2012; Siegel 2017) This dismal prognosis is mainly
the result of non-specific symptoms, leading to detection at an
advanced stage of disease. Despite progress over the past decades in

the field of cancer treatment in general, only limited improvements
have been made in ovarian cancer. Studies aimed at the detection
of ovarian cancer at an early stage of disease failed to show survival
benefit. Hence, preventive measures that are both safe and effective
are needed. Currently, the only option for the prevention of ovarian
cancer is bilateral salpingo-oophorectomy (BSO; the removal of
both of the ovaries and the fallopian tubes), which reduces the risk
of ovarian cancer by 80% to 96% (Kauff 2008; Rebbeck 2009).
However, BSO results in immediate menopause, which in turn
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leads to elevated risks of, for example, ischaemic heart disease and
an all-cause mortality (Mytton 2017; Parker 2009; Rocca 2006).

Description of the intervention

A bilateral salpingectomy is defined as the surgical excision of both
fallopian tubes, up to the tubal corner of the uterus. The proce-
dure can be implemented in several ways, for example during a
hysterectomy (the removal of the uterus), a common treatment
for both benign and malignant gynaecological conditions. The
surgical approach taken during hysterectomy can be vaginal, per
laparotomy or per laparoscopy. Possible additional complications
of the salpingectomy procedure include an increased chance of ex-
cessive blood loss, infection or damage to adjacent visceral organs.

How the intervention might work

Over the past two decades, it has become apparent and more com-
monly accepted that epithelial ovarian cancer, the most common
histological subtype of ovarian cancer, probably arises from the
epithelium of the fallopian tube rather than from the ovary itself
(Chen 2017; Kindelberger 2007; Perez-Lopez 2017; Piek 2001a;
Piek 2003). This insight has given rise to the hypothesis that salp-
ingectomy, after the completion of childbearing, may reduce the
risk of epithelial ovarian cancer (Chen 2017; Kindelberger 2007;
Long 2017; Perez-Lopez 2017). One suggestion has been to com-
bine salpingectomy with hysterectomy for benign gynaecological
conditions, but there is concern that this could lead to an increase
in surgical complications. Additionally, salpingectomy could affect
the ovarian reserve since the ovaries and the fallopian tubes (par-
tially) share a blood supply. Thus, excision of the fallopian tubes
could harm the ovarian blood supply and affect ovarian function
and the ovarian reserve.

Why it is important to do this review

Since 2001 accumulating evidence points towards the epithelium
of the fallopian tubes as a precursor site for epithelial ovarian cancer
(Chen 2017; Kindelberger 2007; Long 2017; Perez-Lopez 2017;
Piek 2001a; Pieck 2001b). In some countries, this insight has al-
ready resulted in the implementation of opportunistic salpingec-
tomies in women undergoing hysterectomy for benign gynaeco-
logical conditions. The Royal College of Obstetricians and Gynae-
cologists, the American College of Obstetricians and Gynecolo-
gists, and the European Menopause and Andropause Society each
recently published statements on the importance of discussing the
possibility of opportunistic salpingectomy with women undergo-
ing hysterectomy for benign gynaecological conditions. However,
they also stated that more research on the topic is needed, since
it remains to be elucidated whether opportunistic salpingectomy

will really result in a decreased incidence of epithelial ovarian can-
cer and whether opportunistic salpingectomy is safe (primum non
nocere) (ACOG 2015; Perez-Lopez 2017; RCOG 2014).

The aim of this review will be to summarise and analyse the current
literature on both the expected health gain and risks of carrying
out salpingectomy during hysterectomy for benign gynaecological
conditions.

OBJECTIVES

To evaluate the effect of bilateral salpingectomy during hysterec-
tomy on:

1. the incidence of epithelial ovarian cancer;
2. surgery-related adverse events;

3. postoperative ovarian function and ovarian reserve.

METHODS

Criteria for considering studies for this review

Types of studies

Because of the relatively low incidence of the ovarian cancer and
the necessity of a follow-up spanning several decades, our first
listed objective, the effect of salpingectomy on the incidence of
epithelial ovarian cancer, is not a particularly suitable outcome for
a randomised controlled trial (RCT). For this objective, we will
therefore consider both RCTs and non-randomised trials (NRTs)
included in this review. Since the risk of bias is greater in NRTs than
in RCTs, we will consider only cohort studies (both retrospective
and prospective), case-control studies and cross-sectional studies.
Although the existence of RCTs and quasi-randomised trials is
highly unlikely, we will assess them for inclusion if available.

Because our second and third objectives, the effect of salpingec-
tomy on the incidence of surgery-related adverse events, and on
postoperative ovarian function and ovarian reserve, are suitable
outcomes for RCTs, for these objectives we will consider only

RCTs included in this review.

Types of participants

Individuals with a population-based risk of ovarian cancer under-
going surgery for benign gynaecological conditions. We will ex-
clude trials that include the following types of women:

e women with a history of ovarian cancer;

e women with an elevated risk of ovarian cancer based on a

proven gene mutation;
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e women who have undergone previous bilateral
oophorectomy;

e women who have undergone previous bilateral
salpingectomy.

The exclusion of women with a proven germline BRCA 1/2 gene
mutation is important since there are limited data available to
suggest that mutation carriers may undergo an earlier menopause
than the general population (Finch 2013).

Types of interventions

We will include both RCTs and NRTs that compare hysterectomy
with bilateral salpingectomy to hysterectomy with preservation of
the fallopian tubes.

Types of outcome measures

Primary outcomes

For RCTs and NRTs
1. Incidence of epithelial ovarian cancer.

e Epithelial ovarian cancer is defined as a pathologically
confirmed malignancy derived from the ovary or fallopian tube.

For RCTs
2. Surgery-related adverse events.

e Intraoperative complications (including injuries to the
bladder, ureters, intestines, blood vessels, nerves and excessive
blood loss).

e Short-term postoperative complications (including vascular,
wound, gastrointestinal, neurological, respiratory and urinary
tract complications).

3. Postoperative hormonal status.

e Preferably by assessment of postoperative anti-miillerian
hormone (AMH) concentrations (van Rooij 2005; Depmann
2016).

Secondary outcomes

For RCTs

4. Total surgical time.

5. Estimated blood loss.

6. Conversion rate to open surgery (applicable only to laparoscopic
and vaginal approaches).

7. Duration of hospital admission.

8. Menopause-related symptoms.

9. Quality of life.

Search methods for identification of studies

We will search for all published and unpublished studies investi-
gating bilateral salpingectomy during hysterectomy, without lan-
guage restriction. in consultation with On Ying Chan (Radboud
University Information Specialist) and Marian Showell (Cochrane
Gynaecology and Fertility Group (CGF) Information Specialist).

Electronic searches

We will search for papers published in all languages and, if
necessary, will obtain translations. We will search the following
databases, from their inception until present, using a combined
strategy that has been developed:

e Cochrane Gynaecology and Fertility Group (CGF)
Specialised Register of Controlled Trials, PROCITE platform
(Appendix 1)

e Cochrane Central Register of Controlled Trials
(CENTRAL) Cochrane Library platform (Appendix 2);

e MEDLINE (Epub Ahead of Print, In-Process & other
Non-indexed Citations) Ovid platform (Appendix 3);

e Embase Ovid platform (Appendix 4);

e PsycINFO Ovid platform (Appendix 5);

e CINAHL Ebsco platform (Appendix 6).

Additionally, we will search for ongoing and registered trials (
Appendix 7) in the following ongoing trial registries:

e clinicaltrials.gov/ (a service of the US National Institutes of
Health);

e who.int/trialsearch/default.aspx (the World Health
Organization International Trials Registry Platform search
portal).

Searching other resources

We will handsearch the reports of conferences from the following
sources: ESGO (European Society of Gynaecological oncology),
SGO (Society of Gynecological Oncology), ESHRE (European
Society of Human Reproduction and Embryology), EMAS (Eu-
ropean Menopause and Andropause Society) and IMS (Interna-
tional Menopause Society). To identify additional trials, we will
handsearch the reference lists of all relevant trials obtained by the
initial search. We will limit this search to articles and reports pub-
lished since 1997, as the fallopian tube has been considered as the
origin of epithelial ovarian cancer only since 2001 Piek 2001a.

Data collection and analysis

Selection of studies

We will import the titles and abstracts retrieved by the search
into the reference manager database Covidence (Covidence). Two
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review authors (LL, MS) will independently screen the references
and check them for duplicates. After obtaining the full text versions
of potentially relevant studies, two review authors (LL, MS) will
independently assess their eligibility for inclusion. We will resolve
any disagreements by discussion and, if necessary, by consulting a
third review author (JP). Where the judgement of a review author
could be biased due to a conflict of interest, one of the other review
authors will assess that particular study. We will document reasons
for exclusion and the selection process in a PRISMA flow chart.

Data extraction and management

We will predesign a data extraction form for the extraction of rele-
vant data from included trials. Prior to data extraction, two review
authors (LL, MS) will perform an independent trial run of the
data extraction form on a sample of studies. Two review authors
(LL, MS) will independently extract data on the number of partic-
ipants, characteristics of participants, characteristics of the inter-
vention with and without salpingectomy, study quality, duration
of follow-up and outcomes. We will resolve any disagreements by
discussion and, if necessary, by consulting a third review author
(JP). We will attempt to retrieve missing data by contacting the
study authors. For studies with multiple publications, we will col-
late multiple reports of the same study so that each study, rather
than each report, is the unit of interest in the review. We will assign
these studies a single study identifier.

Assessment of risk of bias in included studies

Two review authors (JW, MS) will independently assess the
methodological quality of included studies; we will resolve dis-
agreements by consulting a third review author (JP).

For non-randomised studies, we will assess the likelihood of bias
according to the ROBINS-I (a tool for assessing the risk of bias
in non-randomised studies of interventions) (Sterne 2016). The
hypothetical ’target’ trial necessary for the use of the ROBINS-
I would be a large RCT in which women would be allocated to
the intervention group (i.e. hysterectomy with bilateral salpingec-
tomy) or the control group (i.e. hysterectomy without bilateral
salpingectomy). Baseline information on both groups should in-
clude age, parity, the use of oral contraceptives and surgical his-
tory. During a follow-up period of at least 40 years, family his-
tory (breast and ovarian cancer), age at menopause, use of oral
contraceptives, abdominal surgery and the occurrence of epithelial
ovarian cancer should have been documented. If a participant is
diagnosed with epithelial ovarian cancer, data on age at diagnosis,
tumour stage and histology of the primary tumour should have
been collected.

We will assess the eligible studies for bias due to confounding, se-
lection of participants, classification of interventions, missing data,
measurement of outcomes and selection of the reported result. We
have identified the following domains as potential confounders,

which therefore should preferably be similar among study groups:
age, parity, family history of ovarian or breast cancer, use of oral
contraception and history of tubal ligation. We have identified
no co-interventions that could potentially confound the results.
Confounding might result in considerable heterogeneity between
studies and requires adequate methods to control for it, such as
stratification of regression modelling with propensity scores or co-
variates. We will assess the appropriateness and quality of these
methods critically. We will compare NRTs to their published pro-
tocol, where available, so as to assess selective or incomplete re-
porting.

We will assess the risk of bias in randomised studies using the
Cochrane’s ‘Risk of bias™ assessment tool (Higgins 2011) and will
include the following domains: random sequence generation, allo-
cation concealment, blinding of participants and personnel, blind-
ing of outcome assessment, incomplete outcome data and selective
reporting. If available, we will compare the published protocols of
selected studies to the reported outcomes so as to assess selective
or incomplete reporting bias.

Measures of treatment effect

For NRTs, we will extract and report both unadjusted and adjusted
effect estimates. For cohort studies, we will calculate a hazard ratio
(HR). We expect there to be a long duration of follow-up for the
epithelial ovarian cancer outcome, which might result in selection
bias over time. We will, therefore, calculate HRs for different time-
points. For case-control studies, we will calculate odds ratios (OR)
with 95% confidence intervals (Cls) by extracting the number of
participants in each treatment arm that experienced the outcome
of interest, and the number of participants assessed per outcome.
For dichotomous data extracted from RCTs (i.e. adverse surgical
events), we will calculate ORs with 95% Cls. For continuous data
(i.e. postoperative hormonal status), we will estimate mean dif-
ferences (MDs) with 95% Cls for variables with a normal distri-
bution where the same measure was used to assess the outcome.
If the included studies used different measures to assess the same
outcome, we will use the standardised mean difference (SMD).
For skewed continuous variables, we will extract mean values and
standard deviations. If necessary, we will transform the data prior
to meta-analysis according to one of three methods presented by
Higgins 2008a.

If the data necessary to calculate ORs or MDs are not available, we
will make use of the most detailed numerical data available that
may facilitate similar analyses of included studies. We will attempt
to retrieve missing data by contacting the study authors.

Unit of analysis issues

We will perform the primary analysis per woman included in the
studies.
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Dealing with missing data

For NRTs, we will conduct sensitivity analyses to assess how robust
our conclusions are to assumptions about missing data (Higgins
2008b).

For RCTs, we will analyse the retrieved data according to the
intention-to-treat principle. In case of missing data, we will contact
the original researchers to obtain the missing data. If these attempts
do not provide us with extra data, we will use only the data that
are available. We will perform an additional per-protocol analysis,

if applicable.

Assessment of heterogeneity

For NRTs, we expect heterogeneity, and thus we will base our
assessment of heterogeneity on consideration of the different study
designs and analysis details.

To examine whether meta-analysis is possible for RCTs, we will
assess the heterogeneity of the included studies using the I? statis-
tic. This heterogeneity is important, since it indicates whether the
studies are similar in clinical and methodological characteristics.
We will consider an 1% value of 50% or higher as indicating sub-
stantial heterogeneity.

Assessment of reporting biases

In view of the difficulty of detecting and correcting for publication
bias and other reporting biases, we will aim to minimise their
potential impact by performing an extensive search for eligible
studies and by being alert for the duplication of data. If there
are 10 or more studies in an analysis, we will use a funnel plot
to explore the possibility of small study effects (the tendency for
estimates of the intervention effect to be more beneficial in smaller
studies). To prevent language bias, we will exclude no studies based
on language. If the studies prove to be exceptionally difficult to
translate, we will ask the authors to provide a summary of their
methods and results. We will compare the studies, and authors
and their affiliations so as to avoid multiple publication bias.

Data synthesis

If the selected studies are considered to be similar enough for meta-
analysis, we will combine the data using a fixed-effect model. We
will make the following comparisons.

1. Incidence of epithelial ovarian cancer after hysterectomy with
bilateral salpingectomy versus incidence of epithelial ovarian can-
cer after hysterectomy without bilateral salpingectomy.

2. Surgical outcomes of hysterectomy with bilateral salpingectomy
versus hysterectomy without bilateral salpingectomy.

3. Ovarian reserve after hysterectomy with bilateral salpingectomy
versus hysterectomy without bilateral salpingectomy.

Subgroup analysis and investigation of heterogeneity

Where possible, depending on the availability of the data, we will
perform the following subgroup analyses.

1. Effect of salpingectomy on the incidence of epithelial ovarian
cancer in the following subgroups:

a. premenopausal versus postmenopausal women.

2. Effect of salpingectomy on the incidence of epithelial ovarian
cancer in the following subgroups:

a. nulliparous versus parous women.

3. Incidence of epithelial ovarian cancer in women who have a his-
tory of tubal ligation versus incidence of epithelial ovarian cancer
in women who have no history of tubal ligation.

4. Incidence of surgery-related adverse events depending on sur-
gical approach:

a. abdominal approach versus laparoscopic approach;

b. vaginal approach versus laparoscopic approach;

c. abdominal approach versus vaginal approach.

Sensitivity analysis

For the primary outcomes, we will conduct sensitivity analyses to
determine whether the review conclusion would remain the same
if:

o cligibility had been restricted to studies without high risk of
bias (which we define as those with no high risk of bias in any
domain);

e arandom-effects model had been adopted;

e NRTs had been excluded (only applicable if RCTs have
been included).

Overall quality of the body of evidence: ’Summary of
findings’ table

We will prepare a ’Summary of findings table using GRADEpro
and Cochrane methods (GRADEpro GDT 2015). This table will
evaluate the overall quality of the body of evidence for the main re-
view outcomes (incidence of epithelial ovarian carcinoma, surgery-
related adverse events and postoperative hormonal status) for the
main review comparison (hysterectomy with salpingectomy ver-
sus hysterectomy without salpingectomy). If appropriate, we will
prepare additional *Summary of findings’ tables for the main re-
view outcomes of other important comparisons (premenopausal
versus postmenopausal women, nulliparous women versus parous
women, women with a history of tubal ligation versus women with
no history of tubal ligation, laparoscopic approach versus abdom-
inal approach). We will assess the quality of the evidence using
GRADE criteria: risk of bias, consistency of effect, imprecision,
indirectness and publication bias. Two review authors (LL, MS)
working independently will make judgements about the evidence
quality (high, moderate, low or very low); we will resolve disagree-
ments by discussion. We will justify, document and incorporate
all judgements into the report of results for each outcome.
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We plan to extract study data, format our comparisons in data
tables and prepare a ’Summary of findings’ table before writing
the results and conclusions of our review.
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Appendix 2. Cochrane Central register of controlled trials (CENTRAL) search strategy

The Cochrane Library platform
From inception to present

1 MeSH descriptor: [Salpingectomy] this term only

2 salpingectom™:ti,ab,kw

3 ((tubal adj2 excision?) or tubectom™):ti,ab,kw

4 #1 or #2 or #3

5  MeSH descriptor: [Ovarian Neoplasms] this term only

6 (ovar* (serou* or cancer® or carcinom*® or neoplas* or malignanc* or malignant)):ti,ab,kw

7 MeSH descriptor: [Postoperative Complications] explode all trees

8 Postoperative complication?:ti,ab,kw

9  MeSH descriptor: [Intraoperative Complications] explode all trees

10 Intraoperative Complication?:ti,ab,kw

11 peroperative complication?:ti,ab,kw

12 surgical injur*:ti,ab,kw

13 MeSH descriptor: [Blood Loss, Surgical] explode all trees

14 Surgical blood los*:ti,ab,kw

15  surgical hemorrhage?:ti,ab,kw

16 MeSH descriptor: [Infection] explode all trees

17 infection?:ti,ab,kw

18 MeSH descriptor: [Ovarian Reserve] explode all trees

19  ovarian reserve?:ti,ab,kw

20 MeSH descriptor: [Follicle Stimulating Hormone] explode all trees

21  Follicle Stimulating Hormone:ti,ab,kw

22 Follicle-Stimulating Hormone:ti,ab,kw
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(Continued)

23 fsh:t,ab,kw

24 follitropin:ti,ab,kw

25 MeSH descriptor: [Primary Ovarian Insufficiency] explode all trees

26 ovarian insufficiency:ti,ab,kw

27  ovarian failure:ti,ab,kw

28 MeSH descriptor: [Anti-Mullerian Hormone] explode all trees

29  (anti mullerian or mullerian inhibiting or mullerian regression or AMH):ti,ab,kw

30 {or #5-#29}

31 #4 and #30

Appendix 3. MEDLINE search strategy
Ovid platform

From inception to present

1 salpingectom*.ti,ab.

2 salpingectom™* kf.

3 Salpingectomy/

4 Prophylactic Surgical Procedures/ and (fallopian or tubal or tubes).tw.
5 (Prophyla* and (fallopian or tubes or tubal)).tw.

6 (opportunistic and (fallopian or Tubes or tubal)).tw.

7 ((tubal adj2 excision?) or tubectom*).ti,ab.

8 ((tubal adj2 excision?) or tubectom™).kf.
9lor2or3or4dor5or6or7or8

10 Ovarian Neoplasms/

11 (ovar® adj3 (serou*® or cancer* or carcinom™* or neoplas* or malignanc* or malignant)).ti,ab.
12 (ovar* adj3 (serou™ or cancer* or carcinom™ or neoplas* or malignanc* or malignant)).kf.
1310 0r 11 or 12

14 Postoperative Complications/

15 Postoperative complication?.ti,ab.

16 Postoperative complication?.kf.

17 Intraoperative Complications/

18 Intraoperative Complication?.ti,ab.

19 Intraoperative Complication?.kf.

20 peroperative complication?.ti,ab.

21 peroperative complication?.kf.

22 surgical injur*.ti,ab.

23 surgical injur* kf.

24 Blood loss, surgical/

25 Surgical blood los*.ti,ab.

26 Surgical blood los* kf.
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27 surgical hemorrhage?.ti,ab.

28 surgical hemorrhage?.kf.

29 infection/

30 infection?.ti,ab.

31 infection? kf.

32 14 0r 15 0r 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31
33 Ovarian reserve/

34 ovarian reserve?.ti,ab.

35 ovarian reserve?.kf.

36 Follicle Stimulating Hormone/

37 Follicle Stimulating Hormone.ti,ab.

38 Follicle Stimulating Hormone kf.

39 fsh.ti,ab

40 fsh.kf.

41 follitropin.ti,ab.

42 follitropin.kf.

43 primary ovarian insufficiency/

44 ovarian insufficiency.ti,ab.

45 ovarian insufficiency.kf.

46 Anti-mullerian hormone/

47 (anti?’mullerian or mullerian?inhibiting or mullerian regression or AMH).ti,ab.
48 (anti?’mullerian or mullerian?inhibiting or mullerian regression or AMH).kf.
49 ovarian failure.ti,ab.

50 ovarian failure.kf.

51 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50
52 13 or 32 or 51

53 9 and 52

Appendix 4. Embase search strategy
Ovid platform

From inception to present

1 salpingectom™.t,ab.

2 Salpingectomy/

3 prophylactic surgical procedure/ and (fallopian or tubal or tubes).tw.
4 (Prophyla* and (fallopian or tubes or tubal)).tw.

5 (opportunistic and (fallopian or Tubes or tubal)).tw.
6 ((tubal adj2 excision?) or tubectom*).ti,ab.

7 (tubes adj2 excision®).ti,ab,kw.

8 or/1-7

9 ovary tumor/

10 (ovar* adj3 (serou™® or cancer* or carcinom™ or neoplas® or malignanc* or malignant)).ti,ab,kw.
11 (ovar* adj3 tumo?r*).ti,ab,kw.

12 or/9-11

13 postoperative complication/

14 Postoperative complication?.ti,ab,kw.

15 peroperative complication/

16 Intraoperative Complication?. ti,ab,kw.

17 peroperative complication?.ti,ab,kw.

18 surgical injur*.ti,ab,kw.

19 operative blood loss/

20 Surgical blood los*.ti,ab,kw.
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21 surgical hemorrhage?.t,ab,kw.

22 abdominal infection/ or infection/

23 infection?.ti,ab,kw.

24 or/13-23

25 ovary function/ or ovarian reserve/

26 ovarian reserve?.ti,ab,kw.

27 follitropin/

28 Follicle?Stimulating Hormone.ti,ab,kw.

29 Follicle Stimulating Hormone.ti,ab,kw.

30 fsh.ti,ab,kw.

31 follitropin.ti,ab,kw.

32 ovary insufficiency/ or premature ovarian failure/
33 ovarian insufficiency.ti,ab,kw.

34 ovarian failure.ti,ab, kw.

35 Muellerian inhibiting factor/

36 (anti?mullerian or mullerian?inhibiting or mullerian regression or AMH).ti,ab,kw.
37 or/25-36

38 12 or 24 or 37

39 8 and 38

Appendix 5. PsycINFO search strategy
Ovid platform

From inception to present

1 salpingectom™.tw.

2 ((tubal adj2 excision*) or tubectom™).tw.
31or2

Appendix 6. CINAHL search strategy

Ebsco platform
From inception to present

#  Query
§S9 S5AND S8
S8 S6 OR §7

S7 TX hysterectom*

S6 (MM “Hysterectomy+)

S5 S1 ORS2 OR S3 OR S$4

S4  TX (tubes N2 excision*)

S3  TX ((tubal N2 excision*) or tubectom*)
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(Continued)

§2  TXsalpingectom™

S1 (MM “Salpingectomy”)

Appendix 7. Clinical trial registries search strategy

Web platform
From inception to present
’Salpingectomy AND hysterectomy’
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